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DETAILED ACTION 

1 . This action is in response to amendment filed on August 5, 2009. 

Claim Rejections - 35 USC § 103 

2. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

3. Claims 1 and 19 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Strandberg (US Patent No. 6,323,435) in view of Tsukada (US Patent No. 6,809,415) 
and Cooray (US Patent No. 6,749,927). 

Regarding claim 1 , Strandberg in figure 1-3 discloses a multilayer printed wiring 
board comprising: a core substrate (12) having a first surface and a second surface on 
an opposite side of the first surface (see figure); a plurality first conductive layers 
formed on the core substrate (conductive layer on the upper surface, lower surface see 
figure) respectively, and comprising one of a power source layer and a ground source 
layer (layer on the core layer is considered as ground conductor, as obvious to use the 
conductive structure as a power or ground conductor depending upon the requirement); 
an interlayer insulation layer (30) formed on the first conductive layer (conductive layer 
on the upper surface) and the core substrate and a second conductive layer (36) formed 
on the interlayer insulation layer, wherein the first conductive layer on the core 
substrate has a thickness which is larger than a thickness of the second conductive 
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layer on the interlayer insulation layer (the invention is for very thin build up wiring layer, 
column 3, line 5-65), and the first conductive layer on the core substrate has a side face 
which is tapered, such that an angle, 9, formed by a straight line connecting the top end 
and bottom end of the side face of the conductive layer and a horizontal face of the core 
substrate (see figure 2, shown in more detail). 

Strandberg does not explicitly disclose the angle, 9, satisfies 2.8<tan 9 < 55. 

Tsukada in figure 2A discloses a circuit board with the conductive layer (3) 
having a taper angle with the tan9 about 7 (column 4, line 25-35) and further recites that 
this will help in better adhesion between the substrate and the conductive layer (column 
1, line 25-40). 

Therefore, it would have been obvious to a person of ordinary skill in the art at 
the time of applicant's invention to provide the board of Strandberg with the angle 9 
meeting the limitations as recited in the claim, as taught by Tsukada, in order to improve 
the adhesion between the substrate and the conductive layer. 

Further, it has been held that where the general conditions of a claim are 
disclosed in the prior art, discovering the optimum or working ranges involves only 
routine skill in the art. In reAller, 220 F.2d 454, 456, 105 USPQ 233, 235 (CCPA 1955). 

Further, Strandberg discloses the interlayer insulation layers on only one side of 
the core board (upper side). However, interlayer insulation layers formed on both the 
sides of the core layer is old and known in the art, which will increase the wiring density. 
Cooray in figure 1 discloses a circuit board structure on both the sides of the core 
substrate. 
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Therefore, it would have been obvious to a person having ordinary skill in the art 
at the time applicant's invention to provide the modified board of Strandberg with the 
interlayer insulation layers formed on both the sides of the core layer, as taught by 
Cooray, in order to increase the component density. This modified structure will meet 
the claimed limitation of plurality of the interlayer insulating layers formed on the first 
conductive layer respectively. 

Regarding claim 19, the modified board of Strandberg further discloses a via hole 
(34) formed in the interlayer insulation layer and electrically connecting the first 
conductive layer on the core substrate and the second conductive layer on the interlayer 
insulation layer. 

4. Claims 2 and 3 are rejected under 35 U.S.C. 1 03(a) as being unpatentable over 
the modified board of Strandberg as applied to claim 1 above, and further in view of 
Westbrook (US Patent No. 6,203,967). 

Regarding claims 2 and 3, Strandberg discloses all the features of the claimed 
invention as applied to claim 1 above including the first conductive layers on the core 
substrate is thicker than the conductive layers on the interlayer insulation layer but does 
not explicitly disclose the thickness of the first conductive layer on the core substrate is 
a1, the thickness of the second conductive layer on the interlayer insulation layer is a 2, 
and the a1 satisfies relation of a 2< a1 <40 a2, as recited in claim 2 and discloses the 
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thickness of the first conductive layer on the core substrate is a1 , the thickness of the 
second conductive layer on the interlayer insulation layer is a 2, and the a 1 satisfy a 
relation of 1 .2 a 2 < a 1 <40 a 2, as recited in claim 3. 

However, the invention of Strandberg is providing high density interconnects with 
thin built up wiring layers. 

Westbrook in figure 2 discloses a circuit board with thin build up wiring layers and 
further recites that thickness of first conductive layer on the core substrate is about 10 
times as thick as said on the interlayer insulation layer (column 12, line 22-24). 

Therefore, it would have been obvious to a person of ordinary skill in the art at 
the time of applicant's invention to provide the board of Strandberg with the thickness of 
conductive layer on the core substrate and that on the interlayer insulation layer meets 
the limitations as recited in claims 3 and 4, as taught by Westbrook, in order to have 
high density circuit board. 

Further, it has been held that where the general conditions of a claim are 
disclosed in the prior art, discovering the optimum or working ranges involves only 
routine skill in the art. In re Alter, 220 F.2d 454, 456, 105 USPQ 233, 235 (CCPA 1955). 

5. Claim 20 is rejected under 35 U.S.C. 103(a) as being unpatentable over the 
modified board of Strandberg as applied to claim 1 above, and further in view of Lykins 
(US Patent No. 6,440,641). 

Regarding claims 2 and 3, Strandberg discloses all the features of the claimed 
invention as applied to claim 1 including the first conductive layers on the core substrate 



Application/Control Number: 10/564,856 Page 6 

Art Unit: 2841 

but does not explicitly disclose the conductive layers comprise a copper foil, an 
electroless plated film and electrolytic plated film. However, to start with a thin foil / film 
and to increase the thickness to desired value with electroless plating and subsequent 
electrolytic plating is old and known in the art. Lykins in figure 6A discloses a circuit 
board structure with the layer formed on the core layer is formed by plating process on 
the initial copper foil (column 6, line 60 to column 7, line 5. Though electroless plating is 
not explicitly described, it is there for better subsequent electrolytic plating). 

Therefore, it would have been obvious to a person of ordinary skill in the art at 
the time of applicant's invention to provide the modified board of Strandberg with the 
conductive layers comprise a copper foil, an electroless plated film and electrolytic 
plated film, as taught by Lykins, in order to have desired thickness of the conductor. 

Response to Arguments 

6. Applicant's arguments with respect to claims have been considered but are moot 
in view of the new ground(s) of rejection. 

Further, regarding prior art to Strandberg, applicant argues that, Strandberg et al. 
simply states that the conductive traces 14a, 14b in Figs. 1-5 typically have a thickness 
in the range of 20 um to 30 urn and that the wiring pattern on the substrate 112 has a 
thickness in the range of 10 um to 20 um. According to Strandberg, it is believed that 
the conductive pattern on the surface 112a of the substrate 112 should be made much 
thinner with much less filler to provide a lower dielectric constant to the structure and 
thus a lower impedance. As such, it is believed that Strandberg teaches away from the 
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conductive layers on the core substrate having a thickness which is larger than a 
thickness of the conductive layers on the interlayer insulation layer. Therefore, the 
structure recited in Claim 1 is clearly distinguishable from Strandberg. 
This in found to be persuasive. 

Strandberg discloses the thickness in the range of 20 urn to 30 urn. Strandberg 
further recites that for better result other embodiments can be made with thickness 
lower than as described. However, that does not preclude the embodiment with 
thickness 20 urn to 30 urn to be removed from the consideration. Furthermore, it has 
been held that the prior art's mere disclosure of more than one alternative does not 
constitute a teaching away from any of these alternatives because such disclosure does 
not criticize, discredit, or otherwise discourage the solution claimed...." In re Fulton, 391 
F.3d 1195, 1201,73 USPQ2d 1141, 1146 (Fed. Cir. 2004). 

Therefore, the modified board of Strandberg meets the limitation. 

Conclusion 

7. Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP 
§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
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mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Ishwarbhai B. Patel whose telephone number is (571) 
272 1933. The examiner can normally be reached on M-F (8:30 - 5:00). 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Jinhee Lee can be reached on (571) 272 1977. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

November 8, 2009 /Ishwarbhai B Patel/ 

Primary Examiner, Art Unit 2841 



